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ABSTRACT : PURPOSE: To obtain a new compound having sufficiently high cell-adhesion protein-like 
activity, containing a peptide sequence having excellent cancer metastasis-suppressing 
action compared with the pore sequence of fibronectin, having high stability in blood and 
useful as a cancer metastasis suppressing agent. 

CONSTITUTION: The compound of formula I [R is peptide sequence of formula II (Arg is 
L- or D-arginine; Asp is L- or D-aspartic acid; X is L- or D-leucine or D-isoleucine; Z is 
none or Asp; Y is none or L-serine or L-threonine)] or its salt, e.g. the compound of 
formula III. This compound Is produced by successively condensing protected amino acids 
by solid phase process or liquid phase process until the total protected peptide fragment is 
synthesized, removing the amino-terminal protecting group of the protected peptide, 
reacting the product with trimesoyl chloride in the presence of a dehydrohalogenation 
agent such as pyridine and deprotecting the reactional product. 
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(57) mm miEfc) OTtS^ZitL-^«D-7X/^4> 

Arg-Gly-AspJ; 0 fe*>li»«l(WIB**«3ftSnfc^^ 

* (i) Tr*sn«^^H«i*#*fctt-e 
co-n 

CO— R (!) 




CRttTIBSC (ID T«n*^^HE3?aftS5"r. 
- [Z] -Arg-X-Asp- [Y] (II) 
(ArgttL-SfcttD»7Wr>taU Asptt 
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hmwi] te-jrsc (i) -Mssns^^F* 

Msi] 

CO-R 



(I) +, RttTSBHBK (II) TiSW^^ 
^FeaiSsM". (II) 




CO-R 



( I ) 



CO-R *j0 

- [Z] -Arg-X-Asp- [Y] 
— *« (II) *K A r gttL-*fcttD-r^*n>& 
As pttL-S&liD-7^7*>l€3ir. 

fc*r. [ ] tt, [ ] ft<»mm&&&vr*>&mi> 
2 ] **J:W#T€rsK#MRl«3fc# i ic 
[0 0 0 1] 
[0 0 0 2] 

D^^^>l4Jff«T*^JERSn» t FiMWlCilSO.S mg 

[0 0 0 33 7-f ^D^^^Vtt-eCDl^BJa^T^ 
D — ->£f&m^X&l£ZnT&K) CKoarnfallhtt, A. 
R. et al., EMBO Journal, 4ft 2519 (1985)) , 
&ffi2 5 0KO#U^fHT»*A«t»2 4 0 KCO 
B«3ft«C5f£fiSI»ift-C^X;i/7-f F«£L&2«M&K 

Tfclfe^TkS (Sasaki, M. et al., Proc. Nat!. Acad. 40 
Sci. USA., 81#, 935 (1987), Sasaki, M. et al., 
J. Biol. Chem., 262#, 17111 (1987)) IZ&O^&I 
&m&&&imZftT^Z>. 5 5-M4A, Bl, B2£ 

[0 0 0 4] *UT»JBl»«ttlCBI^-rs»^«&©W 

liArg-Gly-Asp (RGD) fc^MJ^t/^F 
^*SiIi:aU984*fctt&Sttfc (Pierschbacher, M. 
D. et al.. Nature 309ft 30(1984)) . 53 



(II) 

©IBIJfiSS»«<fl:©3 TmmZT yr-I le-Gly- 
Ser-Arg (Y I GSR) ~C&2tl2>^>?^7?- 
HT*Su(kt)*!B$nTU«S (Graf, J. et al., Cei 
1 48ft 989 (1987)) . 

[0005] cn^7^yn^^^>^7^^>^ ± 
[0006] cojcstcaeiiSftSFttaewtt^ais:^* 

309682^$**. &&8¥l-305960#£;&, W0 90/05036 A 

(wo w/wwmm , rodeos**-* a* ©*r 

«#^£*l^*38«. 3149 (1989), 4§BB¥2 
-174797*&W, #$¥3-118330^2^ #W¥3-11833 
XWjUM. #B§¥3-118398^&$B> »HaP3-118397^ 
*ft$I¥3-118333#&S8, WO 91/013311#W* W0 91/0 
74294Wr\ WO 91/1551 WW, W0 92/00995$$W) , RG 

TJftL^«**&W«I-r**te (WH!¥4-134096*a 
$g) * RGDiBMS^T^^FSttlft^ftlWflPJHi 

^s^y^Fsaje^u&jesiWBfis^RtUT-ji^ 

(X»¥^*m*m7&* 705 (1988)) , RG 
D S ffi«HW*-S#U F 
JWibTffl^-B** <«rHlB64-6217«fc» > 

f»^« (a«ja»*igttS5firr*^^ f 

t£ 0MI¥3-3499W&» WMwSnTVi*. 
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(3) 
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[0 0 0 7] JE(Ci£¥, «Hfla»#tt»aKtt*><E3»*C 

eS*lTV»* (Science 238#, 467 (1986)) . 

fflViT^fXE^SIMWrs^rffi (Int. J. Biol. Macron 
ol., im, 23 (1989), H#, 226 (1989), Jpn. 

J. Cancer Res., 60^, 722, (1989), *®H¥2-174798 

fcaiflfilT**** (»IH^F3-127742^«) feifSnt 
US. L3febfE3fe©3B&Ttt, RGD (Arg-Gly-Asp) 

ft, 38#, 3149 (1989), J. Biol. Chem. , 262 #, 172 
94 (1987)) * 3? 
[0 0 0 9] 

- [Z] -Arg-X-Asp- [Y] 
— «* (ID ArgttL-SfcllD-7^->* 
38 U As pttL-ifcttD-J^^^IWt. 



Fi»:#t petite 
^^i^^^wsnt^^^ -mis 

&fc©t>#K *fc*»jX^P>^U3-JP (PEG) 
[0 0 10] ftoTttfi9I<0B«tt, ffitttt«H£3&K 

g-G i y-Aspct o *> ^f>te»iqiiwii*«*itt* n&» 
•ra. 

[0 0 113 

n^^^XO^nTgH^JArg-Gly-Asp-SerO^tCGly^ 

^F@^J£Jt,£iiU TTrfcWWfBHW <*Mi¥4-2279 
9) *»M6lt S5K£j£fc«T*»r>;*f 

•sfcifgJfL TE— (I) Tasn^P^FWiUflE 

(I) 

[0 0 1 23 
[ft 2] 

C0-R 




C0-R 



( I ) 



[0 0 1 33 (I) RttTIS-jR* (ID T 

asns^/^FEaifea-r. -*ss an 
an 

[0 0 14] *«M©^^H«W«4. -HR^ (ID 
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^*jfiS9MT&*. *»Wfc*^T, -*t5*; (ID T 
«Stl5^ HEWS h »J * x>^ch^^i5"Ufe 

[0015] ^wo^f'Httf^^fcfipfiErs-f ^ 
ft-frtt i 



(4) #$¥6-2398 8 5 

[0 0 1 63 &Tfc*»W©^:^Ffi*#©JM*«S 

10 [0 0 17] 
[fc3 3 



CO-Ar0LeuA*p$*r 



<o)-»- 

CO-ArgLeuAspSer 



ArgLeuAspSer 



CO - AspA roLeuAspS* r 
/ Q V CO * AspA rgLeuAspSe r 
CO - AspArgLeuAspSe r 



CO— AspA rg -0— LtuAepSer 
^Q^CQ-AspArg-D-LauAspSar 
CO - As p A r a — D — L«u AspSe r 



[0 0 18] ^t^^O^^^^tC^ViTlft^ 



Atrmofc&lV P.207 <H*£*fc**S. X3SCft^RI 

A) , &&{k^nmm&-*>M&<»Q& no p. 6 
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(5) 

7 

4i <B#£fls¥£*. xc&ft&mx) wcfaasftrv* 

[0 0 19] *»SOft*ft©^^H*tt«fiifel:J: 

W;:7 5y*>ha£fcfTK srr£«a^:^ 
j^tim w*.«jfta«*c&a r^7^ 

T7-^£DCC£ffl^£DCC-Additivefe fcSW** 

[0 0 2 0] aiOIfrSKiD^U&^a^^K 
CD73/5fc«#a££l&*U cnSMJ^Xttt 
fS^EA&*fr5*fti:UTf4, DCC&SWi 
ti)Vit~)Vi>1 3 i: ^ o J8 £ £ £ 

[0 0 2 1] «aS©»*0*f!=t4fflViT^5«a»0 

aatcflarr*. a*m>&n*#tferau 
[0022] ^€\z*fffl<b*y?*nmfcto&m&& 

M6^T?ttft^^ ^a*^5 t >o«3937E^ 
SEWO^^HISW^ttl^^JC— itt* (ID 

v (muscle line melanoma) ♦ &&&WB8flB0&Mtif 
U (epidermal line neuroblastoma i glioma) * 
tt#a&« :7*7nif;v:3-^fc**a*©afi©»* 



#B8¥6-2 3 9 8 8 5 

8 

[0 0 2 3] £ 6 Sc*^^^ Ffi*tttt«ateffi 

[0 0 2 4] ^^CD^y^H^^^fctt^^i 

3 > h>G>8&Ptf£ (Remington's Pharmaceutical Scien 
ces, Merck, 16, (1980)) icHwStXTtafc.fcSfc:* & 

L,T\zmm** £Mta** y>aa*aw*M*a© 
afcaaass^^rrsamfc iSffiinii/T© 

Mth f j^A^>ai, ^u<tt7x=i;i'tr>a©j; 

[0025] do^^^awafiJEWttaae* 
p. a*. #*$n *affltt. jfeTffiit. n&ft&^ft 

o. ia^aflf©s^aa«at:*#i/&«)-&aa«»»ii: 

■fe )VM$> 5V>lt5^DX7x 7— ^©jeaTrfdffl-r * £ 

[0026] *m®o^7rmm&<D®*m\** mm 

<D&m\Z$tVTmi$-B0.2 jxg/kg^&200 mg/kg<7>$6 

ht?»5^ a*©¥», sett* &*%mz<ki 

[0 0 2 7] 

-r*. &45a*ffl^6n*»«-^tta,''fiiaao*SBt 

[0 0 2 8] Boc ii--fV*i>"ft)Vtf~)V 
Bn : ^>i^;p 

AcOE t : MfeX*\fc 
M t s : ;*5/^>X/l<jfcr:JV 

HOB t : 1-t Hn^^Vl/hU 77— ;P 

DCC : S?3/^D^^*JW?^-f S H 

iPr 2 NEt : ^V7nfc!;Vx^75> 
DMF : S^^-M^W^S H 

CD I . : fi)V^)V^ 3 ^ 7-^ 
TFA : hU7;^D»a 

TFMSA : hU7;i^n;*^>x;V7fc>& 

[0 0 2 9] MM 1 

it^* i ©aafefc As^ttic^^TfPaicKwr 

[0 0 3 0] 
Hfc4] 
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BnBr 



BocSer-OH 
I 

Bn 



iPr.KEt/AcOEt 
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10 



BocSer-OBn 

I 

Bn 
+ H* 1 



1>TFA/CH,C1 » 



2>MaHCO.**» 
3)BocA*p(Bn)-QH 
DCC. HOBt/CHiC t 



BocAspSarQBn 

I I 
Bn Bn 



1)TFA/CH,C« t 



2)BocLeu-OH,H t O 
DCC.HOBt. iPnNEt 
CHiC* ,.MF 



BocL«uA»pSorOBn 

1 I 
Bn Bn 

*m#3 



[00 3 1] 



1)TFA/CM|C* t 



2)BocArQ<it«)-0H 
CDI, iPrziet 
WF 



BocA r gUuAspSe r06n 

t I I 
Bts Bn Bn 



[ft 5] 
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12 



co-r 



nuci/ 



2) 



COC£ 



fcf U *? V , CMC I 



CO-R' 



R ' * -ArgLeuAspSerOBn \ 

111 
Its Bn 6n y 



TFBSA/TFA 



m 



# 7 - v - ^ 



[0 0 3 2] 1) ^W^l^j^ 
Boc-Ser(Bn)-OH (20.4 g, 69 mmolX ^>^D5 K 

(13 g, 76 mmol K i?<iV7uX)\,m^)l>T$>> (9.8 
g. 76 ffimoD^^X^ (100 mlMcig^U fcj&m& 

«tftttauT»#» i m px.>mmm, $m 

[0 0 3 3] 2) *H9#2CD£-J& 30 
M^IB^O^{C c fct}#fe^^l^{t:^5 1 U> (80 
ml) »ttfchU7JV^ni^K (80 ml) SriJOA, 

fc. &ZtLTcT$>&£, Boc-Asp(Bn)-0H (22.6 g, 70 
mmol). 1-fc HP=¥^>*/hUT!/-;H*fti* (1 
0.7 g, 70 mmol)£DMF (80 ml) RWM5*^l/> (80 
ml)©ffl^«tttC»*U *»Lfe#&DCC (14.4 g, 70 40 
mmol) ^ia^Lfcc EJfcS£tt€*»T2li#|«k JEiCg 

»RU tK, 5X «*^-hU»>A»*, 1 M *X>«» 

hif7^7-f-Tfil» (&ff« : ^*1*>/l»x^ 
= 4/1) U Bfl9fr*^Hn#2S^fiteiitUT35 
.8g (3gli»T?JKW X) f§fc. 

[0034] 3) +mtaa>&m so 



tyffl&2 (35.7 g, 60.5 moo I) (OWC^V> (100 m 
1) 8II:hy7WPM (100 ml) fciniL Sj^ti 

^*ssfiT4 o»iwa»u&. R*sii»7a*«€«* 

&32.5g£#fc. ^6n&hU7;^Di|sK* (22.7 
g, 37.6 mmol) t* Boc-Leu-OH ■ 1 7M&$J (9.34 g, 3 
7.6 mmol), 1-t HD*3/^>*/h U 7*/— ;H*sftl« 
(5.76 g,37.6mmol)> ^V^Pt:jPX^75> (5. 
2 g, '40 mmol) £DMP (40 ml) JkXftMk*?-U> (40 m 
0©ffl£MttK»*U »C?frLfc**&DCC (7.76 g, 37. 
6mmol) Sjtafcfc. £j£2i<£4fcf£#C?&T 2 l$ffl« 

^b&tcieft^bft. *«&3iaeo»Kx^« 

/tt*X^ (2/1) ^6H»fiL,T*W#3ft22.1 

g (84 X) »&. 
FAB-MS: 0*tfi) + 704. 

[0 0 3 5] 4) *PU#4<Z>^& 
■*WM*3 (21.0 g, 30 mmol) <f>Wc^V> (60 ml) 
MftfcMJ^Jt-Dim (60 ml) £JD*, 

aifcx— r^**6*fifls**T h U :7/M-n»»K20. 8 
g£#&. — #Boc-Arg(Mts)-0H (6.7g, 15 mmol) £BM 

F (20 ml) tC«*U £0fc<Z>lC*#Lfca*£CDI (2.4 
g, 15 mmol) (DDMF (15 ml) fcttfciniAfc. S^®^ 

#6n&K>J7;WD»Rtt (10.6 g, 15 mmol) 
-f y^ne;vx?;P7S> (2.0 g, 15.5 mmol) £>DMF 
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13 14 

oo mi) mmztntt, ELfeM&®&fofitT2mm, * too 3 8] $mm2 2 <d&& 

StC*fi*T#ab^5«««»U&«, WET*« ||lfiWlfcBB«Ufc«t>W#4 0N*«fl!lK, Boc-Asp(B 

»CE)«KS«AU&. »it&3lojcfc*^Tatea&«ffa n)^H«DIJSfcJ:D«£U BocAsp(Bn)-Arg(Mts)-Leu- 

»Sn&&<g«*M^ , t*«>. *ftO<D5a Asp(Bn)-Ser(Bn)-OBii£#«U&. ETFMM 1 tClBiS 

ftl/-CSWi:'rS ( t , M#4fe«S€&iefli:UT14.4 g (92 0;&ttl::fEfr*. N3MI©Boca£fe»5Sl/fc© , & h U * ~> 

FAB-MS r<m>* 1042. *n ;* * ^T-V-M vr2V^-)V 

[0 0 3 6] 5) *rafr5<3D^ /hU7j^n»ifeiB^*saafc*o»au 

*fJ8#4 (10 g, 9.6 nmol) V (70 ml) « «^ DT h ^ 7^ -fc«fc Oflftt> *IS«£»UT@Wi: 

lK(Ciflft:**/^^^*y->W« (4M, 60 ml) fciH*., J0 TSfllMM §*Sfi»*iLT»fc. 

£jfe»^f»^fflr2RFW«»Ufc. KJteJ»T«»tttS PAB-MS: (M+H) + 1969. 

SiU e^X-fM^m^ti»3g [0 0 3 9]*SM3 3 <D£fo 

&Wt. mzntzmmm. (2.09 g, 2.2 mmol) fcfcTUS* «fi«llKI3«<0>f"W#3O'&^(C*ViT, Boc-Leu-OH 

> (2 ml) RtfdrnnaJ^A (15 ml) X>6fc*ii£» ■ 1 *W*©« D (CBoc-D-Leu-OH • lzKfrtt&JS^Tfl 

JfcfcMfcU COt>©tCh t J^-»lS^n7'f H (190 *&K«r&KJfc£ff^ Boc-D-Leu-Asp(BD)-Ser(Bn)-OBn 

ng. 0.72 ibboDO^DD^A (2 ml) «ttSJfl^&. *#«£Ufc. BTFMfiW 1 EliB*©#8s£H«fc: 

JKK^hUSAMfc 1M ZX.>W8ms fifiUtettWcTT FAB-MS: (KHfl) + 1969. 

£2.1 g 0Mt») ifco *»||©^^Hfi|*#<0*>te^«I«!I^ft:^^^T» 

FAB-MS: (M+H) + 2980. ^»WiWC^^5 s ^*K*'3T*WUfc. SfeJBWdiB* 

[0 0 3 7] 6) 1 CO^^ Lfc*»H®fc'&ttl'-3, it^J^LTT-h^^^ 

4>W^5 (1-9 g. 0.68 mmol) © h U 7JV*-dB« (1? KT&<£>Arg-Leu-Asp-Sei\ St*? * :/D*^>©& 

ml) ^td, hU7WP^^>XW>i (6 g), #3TE^^HT**ArgHjly-Asp-Ser*ffl(rifc- 

^sj-rr-V— ^ (4 ml), nr^l/V— (3.5 ml) , h ^n&O-^^Hft^lOOO iig£.#ft\zW£ l &C0 1 $&^i3 

U7^tPftl (18 ml) j^&&Sig£«*c&ac»U& >fflJ&T**B16-BL6*?y-^»«L (2#&iimJ8©fc 
tfSftl*., ^fl#t)^^T2^fl|#Ufco £ffci£ . ©5 x 10<<@) ££*PBS*TiI^U unfcl&BBe© 
§X-f;P (700 ml) (C*TbT3 0^M«>-3<0a» ^ C57BL/6©fc^XfcSIMftfflmcJ; Ofi*l/fc. 

Ufc. tC«L,ft:aL^«fiiJ>»0*(Ci:^U «14BSfcTtfX&M8, #«U i»:^lfc^>^ 

^D7h^77^ (TWt— ^-f MRA-400, j*H 3 Dn-ftfeW-jWbT^iHOTBSIft^Sfcttttbfc. 

1 S h UT870 ng (88 X) [0 04 1] 

FAB-MS : (H+fl) + 1624. * ' ME 1 1 

*1 



&^ffc£-$j B$^©&^& 

W±SD («SH) 



pbs owra) 


154±35 


(116-206) 


Arg-Gly-Asp-Ser 


160 ±48 


(94-239) 


Arg-Leu-Asp-Ser 


116 ±39 


(66-184) 




44±23 


(21-75) • 




1±1 


(o-D * 


<b£<&3 


1±1 


(0-1) • 



* tHMbe-e*ftyiKtitttUT p <o.ooi 

[0 0 4 2] COlS*fcJ:Wi, ffi**»6tt&nTV»* y-Asp-Serte, T^X 1 E&fcSlOOO jigCS****?!* 
7^^D^^^>^^nTBH^J^^HT*^Arg-Gl 50 KWMMftSfiwS'^ S fcArg-Leu-Asp-Ser^^ H 
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(9) 



#$f¥6-2 3 9 8 8 5 



15 

[0 04 3] 5 ^9y-T«iJfi*ffiHfc&«li*. 

h y^^- FT&£Arg-Leu-Asp-Ser, Rtfy^ ^n^< 

^2 



* ^ f>©M n TS^J^^f & £ Arg-G 1 y-Asp-Ser 
&m^ft* l#7EE0C57BL/60)Jg7£;*&JB^ 

jt^ofeos x lovso #i)fe^*tufc. &m&u. 1 

6, 18, 20, 22, 24, 26BS(Ctttttt^ttM»lRS 
#fcJ;0!ft#L& (Hsja&DlOO /xg/200 wl PB 
S) - »ffl/f>tt21HB«C^WK«J»U&. — 

^Ef>©3-nr:-«:Sffi'«LT»Jl©PBSt9:^»iit«EU 

[0 0 44] 
«2] 



¥*3±SD 



pbs <*jmd 


61±22 


(25-103) 


Arg-Gly-Asp-Ser 


67±13 


(53-88) 


Arg-Leu-Asp-Ser 


55±18 


(35-94) 




26 ±13 


(11-52) » 


fc-&&2 


24 ±15 


(0-51) * 


{b^3 


23 ±19 


(0-61) • 



/ho £ ft tC b TArg-G 1 y-Asp-Se r-^Arg-Leu-Asp-Ser \Z 

[0 0 4 6] 6 U >^Mffllfc£JBV>&^«lE 

»ttU >/TOfflfiT*5L5178T ML25 T-lymphoma£ffiV> 

313 



<0. 01 

^FT&SArg-Leu-Asp-Ser, Stf !/n*^3 1 > 
CO&lfa 7E^^ FT&SArg-Gly-Asp-Ser 
/Co cne^-^y^F^lOOO jig£L5178Y ML25 T-ly 
mphonia*fflJ5& m&mmM<Db<D4 x 10 4 » ££*PBS* 
TS^U utlS: 1 # 5 KOCDFl (BALB/C XDBA/2)© 

CD^ 3 IZtxTo 
[0 0 4 7] 
W3] 











¥*S±SD 




PBS Ml) 


3.12±0.82 


0.19±0.04 


Arg-Gly-Asp-Ser 


3.13±1.16 


0. 21±0.05 


Arg-Leu-Asp-Ser 


1.57±0.73** 


0. 11±0.05* 




l,19±aU**' 


0. 10±0.01"* 




L16±0.10"' 


0. 11±0.02"* 




1.07±0.08"' 


0.10±0.01"' 




1.11±0.15 


0.09±0. 01 
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